Chemical stress and GABAergic central system.
1. The function of the gamma-aminobutyric acid (GABA)ergic system in certain areas of the rat brain was investigated after acute (30 sec) ether stress. 2. GABA endogenous concentrations, uptake of [3H]GABA and the activity of glutamate decarboxylase were measured in different brain areas. 3. After 30 sec of exposure to ether vapour, GABA concentration and total [3H]GABA uptake in the frontal cerebral cortex were increased. In contrast, stress increased GABA concentration in the hypothalamus, but reduced total [3H]GABA uptake. 4. Since the neuronal component of [3H]GABA uptake was increased in the frontal cerebral cortex this might be responsible for the increase in total [3H]GABA uptake. The increase in the endogenous concentration of GABA in the hypothalamus probably resulted from its enhanced synthesis because GAD activation was observed in the hypothalamus after stress. 5. In conclusion, the present study shows that acute ether stress induces rapid and quickly reversible changes in the GABAergic system according to the area of brain. The characteristics of these changes as related to their quick appearance and reversibility might suggest an effect upon neuronal activity due to acute stress exposure.